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ABSTRACT 



An image signal recording apparatus controlling the transfer 
of image data from temporary memory to non-volatile 
memory obtains an image of an object, inputs an image 
signal corresponding to the obtained image, and temporarily 
stores the input image signal. When it has been detected that 
an image signal corresponding to a storable capacity of the 
temporary storage has been input, the subsequent photo- 
graphing operation is prohibited. It is thereby possible to 
securely store an image signal corresponding to an obtained 
image of an object. 

58 Claims, 6 Drawing Sheets 
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IMAGE SIGNAL RECORDING APRARATUS 
CONTROLLING THE TRANSFER OF IMAGE 
DATA FROM TEMPORARY MEMORY TO 
NON-VOLATILE MEMORY 

This application is a continuation of application Sen No. 
08,465^70 filed Jun. 5, 1995, which is a continuation of 
application Ser. No. 08/114,964, filed Sep. 2, 1993, both 
now abandoned. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to an image signal recording appa- 
ratus for recording image signals. 

2. Description of the Related Art 

Digital cameras are known in which an optical image of 
an object incident from a photographing lens is subjected to 
photoelectric conversion by a solid-state image pickup 
device (such as a CCD (charge -coupled device) or the like), 
an image signal (analog signal) obtained as a result of the 
photoelectric conversion is subjected to A/D (analog-to- 
digital) conversion, and the resultant signal is recorded in a 
storage medium. 

In such digital cameras, image data is first stored in a 
buffer memory (a volatile memory), and is then transferred 
to and recorded and stored on a hard disk (a non-volatile 
memory). 

Since the image data stored in the buffer memory is 
recorded and stored on the hard disk after being transferred 
thereto, the data stored in the buffer memory can be erased, 
for example, by being overwritten, and new image data can 
be stored in the buffer memory. 

However, image data stored in the buffer memory after the 
hard disk has been filled up with image data cannot be stored 
in the hard disk, and such image data is destroyed by turning 
off electric power to the camera. 

If the camera is configured such that the hard disk is 
started every time image data stored in the buffer memory is 
transferred thereto, a long time is needed to start the hard 
disk, and the number of the starting operations is limited if 
the camera is driven by a battery. Hence, such a configura- 
tion is disadvantageous. On the other hand, if the camera is 
configured such that the hard disk always operates, then the 
hard disk is rotatably driven even when a photographing 
operation is not to be performed, causing a waste of electric 
power. 

In addition, the following problem is present during a 
continuous photographing operation. That is, since the speed 
of storing image data in the buffer memory is high during a 
continuous photographing operation, the capacity of the 
buffer memory is flUed up before transferring the image data 
stored in the buffer memory to the hard disk even if it is 
arranged to instantaneously transfer stored image data. 
Accordingly, when the capacity of the buffer memory has 
been filled up, it is necessary to interrupt the photographing 
operation until a storablc area is present in the buffer 
memory by transferring image data stored in the buffer 
memory to the hard disk. On the other hand, if the speed of 
storing the image data in the buffer memory is reduced, the 
capacity of the buffer memory will not be filled up before 
transferring stored image data to the hard disk, but the speed 
of a continuous photographing operation is reduced. 
Conventionally, while the transfer speed differs depending 
on the kind of non-volatile memory (such as a hard disk, a 
memory card, a magnetic tape or the like), the transfer speed 
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is always constant and cannot be changed in accordance 
with the kind of non-volatile memory, causing a disadvan- 
tage in the speed of a continuous photographing operation. 

5 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an image 
signal recording apparatus which can overcome the above- 
described problems. 

It is another object of the present invention to provide an 
image signal recording apparatus which can securely store 
an image signal representing an obtained image of an object. 

According to one aspect of the present invention, an 
image signal recording apparatus for recording image sig- 
nals comprises image pickup means for obtaining an image 
of an object and for outputting an image signal correspond- 
ing to the obtained image, first memory means for tempo- 
rarily storing the image signal output from the image pickup 
means and for outputting the stored image signal, detection 
means for detecting when the image pickup means has 
output an image signal corresponding to a storable capacity 
of the first memory means, and image-pickup-operation 
prohibition means for prohibiting an image-pickup opera- 
tion of the image pickup means when the detection means 
has detected that the image pickup means has output the 
image signal corresponding to the storable capacity of the 
first memory means. 

It is still another object of the present invention to provide 
an image signal recording apparatus which can efficiently 
output temporarily stored image signals. 

According to another aspect of the present invention, an 
image signal recording apparatus for recording image sig- 
nals comprises first memory means for inputting image 
signals, for temporarily storing the input image signal and 

35 for outputting the stored image signal, second memory 
means for storing the image signal output firom the first 
memory means, determination means for determining 
whether or not the amount of image signals temporarily 
stored in the first memory means has reached a predeter- 

40 mined amount, and image signar transfer instruction means 
for providing an instruction : to cause the transfer of the 
image signals temporarily stored in the first memory means 
to the second memory means when the determination means 
has determined that the amount of the image signals tem- 

45 porarily stored in the first memory means has reached the 
predetermined amount. 

It is yet another object of the present invention to provide 
an image signal recording apparatus which can store image 
signals representing obtained, images of objects while per- 

50 forming an optimum image-pickup operation without inter- 
rupting an image -pickup operation. 

According to still another aspect of the present invention, 
an image signal recording apparatus for recording image 
signals comprises image pickup means for obtaining images 

55 of objects and for sequentially and continuously outputting 
image signals corresponding to the obtained images in units 
of a picture frame, first memory means for temporarily 
storing the image signals output from the image pickup 
means and for outputting the; stored image signals, second 

60 memory means for storing the image signals output from the 
first memory means, and control means for causing image 
signals temporarily stored in the first memory means to be 
output to the second memory means at a speed lower than a 
speed of outputting image signals from the image pickup 

65 means so as to gradually increase the amount of image 
signals stored in the first memory means, and for prohibiting 
an image-pickup operation of the image pickup means when 
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the amount of image signals stored in the first memory has When an exposure operation has been performed under 

equaled a remaining storable amount of image signals in the the control of exposure controller 2, an optical image of an 

second memory means. object from photographing lens 1 is incident upon image 

These and other objects, advantages, and features of the pickup device 3, in which the image is subjected to photo- 
present invention will become more apparent from the 5 electric conversion and is output as an analog image signal, 
following detailed description of the preferred embodiments Sample-and-hold circuit 4 samples and holds the analog 
taken in conjunction with the accompanying drawings. image signal from image pickup device 3. A/D converter 5 

performs A/D conversion of ; the sampled and held image 

BRIEF DESCRIPTION OF THE DRAWINGS signal. The image signal after the A/D conversion is first 

FIG. 1 is a block diagram illustrating the schematic stored in internal memory 6 imder the control of memo 

configuration of an electronic camera according to a first control umt 7, and is then recorded and stored m hard-disk 

embodiment of the present invention; ^^^^^^ "^^^^^^ ^"^^^ 

HG. 2 is a flowchart illustrating a photographing opera- . ^^ ^ff'J^''^^ ^'""^^ ^P^^'f ^."^old 

tion of the electronic camera of the first embodiment; ^i^} ^ and A/D converter 5 operate m Ummg with tuning 

, . , . .1^ signals generated by timmg signal generation circuit 8. 

FIG. 3 IS a block diagram illustrating the schemaUc Memory control circuit 7 also controls refreshing operations 

configuration of an electromc camera accordmg to a second ^^^^^^^ ^^^^ memory 6. 

embodiment of the present invention; ^ . - . 

^ . r, . . . . Next, a description will be provided of a photographing 

RG 4 IS a flowchart illustrating a photographing opera- „f electronic camera with reference to the 

tion of the electronic camera of the second embodiment; 20 flowchart of FIG 2 

no. 5 is a block diagram illustrating the schematic g coatroiler 9 first awaits a detection that switch 

configuration of an electronic camera accordmg to a third ^j^^^ „^ gj^^ ^^^^^^ ^ photometric 

embodiment of the present mveaUon; and operation when switch SWl has been switched on, and 

RG. 6 is a flowchart illustrating a photographing opera- assumes a standby state of a photographing operation, in 

tion of the electronic camera of the third embodiment. which, for example, the stop value and shutter speed are 

DETAILED DESCRIPTION OF THE determined based on the result of the photometric operation 

PREFERRED EMBODIMENTS («'fP ^f)- Systein contr«Iler 9 then determines whether or 

not switch SW2 is switched on (step S3). If the result of the 

Preferred embodiments of the present invention will now determination is negative, system controller 9 determines 

be described with reference to the drawings. whether or not switch SWl is switched on (step S4). If the 

FIG. 1 is a block diagram illustrating" the schematic result of the determination in step S4 is affirmative, the 

configuration of an elearonic camera according to a first process returns to step S3. If the result of the determination 

embodiment of the present invention. in step S4 is negative, the process returns to step SI. 

As shown in FIG. 1, this electronic camera includes 35 If the result of the determination in step S3 is affirmative, 

photographing lens 1, exposure controller 2 (such as a system controller 9 determines whether or not the remaining 

shutter having a stop function, or the like), image pickup capacity of internal memory 6 equals "0" (step S5). If the 

device 3 (such as a CCD or the like), sample-aod-hold result of the determination is affinnative, LED 14 is tumed 

circuit 4, A/D converter 5, volatile internal memory 6, on in order to warn the photographer of that fact (step S6), 

memory control unit 7, timing signal generation circuit 8, 4Q and the process returns to step S3. If the result of the 

system controller 9, interface circuit 10, and detachable determination in step S5 is negative, a photographing opera- 

non-volatile hard-disk device or devices 11. As indicated by tion is executed. That is, the shutter is opened by the control 

symbols M0-M7 in FIG. 1, internal memory 6 has a storage of exposure controller 2, and image data obtained from the 

capacity so that image data for eight picture frames can be image pickup device 3, sample-and-hold circuit 4 and A/D 

stored. 45 converter 5 is first stored in internal metnory 6 (step S7). The 

Various kinds of switches, such as switch SWl, switch image data stored in internal memory 6 is then transferred to 

SW2 and the like, are connected to system controller 9. hard-disk device 11 via interface circuit 10 (step S8). At that 

When switch SWl has been switched on, the stop value of time, system controller 9 also outputs a starting signal (for 

the camera is controlled by exposure controller 2, and starting hard-disk device 11) to hard-disk device 11, and 

preparation for a photographing operation (such as determi- 50 ^ order to indicate that hard-disk device 11 

nation of the shutter speed and the like), is performed. When operates. 

switch SW2 has been switched on, the shutter is opened, and After the transfer of the iiriage data, system controller 9 

thus the photographing operation is executed. determines whether or not the remaining capacity of hard- 

LED's (light-emitting diodes) 14, 15 and 16 provided disk device 11 becomes less than or equal to the storage 

within the viewfinder of the camera are connected to system 55 capacity (corresponding to eight picture frames) of internal 

controller 9. When switch SW2 has been switched on when memory 6 (step S9). If the result of the determination is 

the remaining capacity of internal memory 6 equals "0", negative, system controller 9 first confirms that switch SW2 

LED14isturncdoninorderto warn the photographer of the is switched off (step SIO), and then confirms that switch 

incapability of a photographing operation. When the accu- SWl is switched on (step Sll). If the result of the determi- 

mulated amount of data stored in internal memory 6 has 60 nation in step Sll is affirmative, the process returns to step 

reached the maximum amoimt and the remaining storable S3. If the result of the determination in step Sll is negative, 

amount of hard-disk device 11 becomes less than or equal to the process returns to step SI. 

the maximum capacity of internal memory 6, LED 15 is If the result of the determination in step S9 is affirmative, 

turned on in order warn the photographer of the incapability system controller 9 determines whether or not the accumu- 

of a subsequent photographing operation (i.e., the next 65 lated amount of image data stored in internal memory 6 has 

picture cannot be stored oq the hard disk). LED 16 is tumed reached the storage capacity of internal memory 6 after the 

on in order to indicate that hard-disk device 11 operates. remaining capacity of hard-disk device 11 has equaled the 
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storage capacity of internal memory 6 (step S12). If the 
result of the determination is negative, system controller 9 
first confirms that switch SW2 has been switched off (step 
S13), and then determines whether or not switch SWl is 
switched on (step S14). If the result of the determination is 
affirmative, the process returns to step S3. If the result of the 
determination is negative, the process returns to step SI. 

If the result of the determination in step S12 is affirmative, 
it indicates that the remaining capacity of hard-disk device 
11 equals "0" and the corresponding image data cannot be 
transferred to hard-disk device 11 even if the subsequent 
photographing operation is performed. Hence, LED 15 is 
turned on in order to warn the photographer of the incapa- 
bility of the subsequent photographing operation (step S15), 
and the process is terminated. 

As described above, since the subsequent photographing 
operation is prohibited after the remaining capacity of 
hard-disk device 11 has equaled "0", the corresponding 
image data cannot be transferred and stored in hard-disk 
device 11. Thus, it is possible to prevent wasteful photo- 
graphing operations in which images to be erased when 
electric power for the camera is turned off are photographed. 

Although in the above-described first embodiment, a case 
of a single-shot photographic operation has been Ulustrated, 
the subsequent photographing operations after the remaining 
capacity of hard-disk device 11 has equaled "0" can also be 
prohibited by the same processing in a continuous photo- 
graphing operation. 

When transferring image data to hard-disk device 11 in 
units of a predetermined number of picture frames instead of 
transferring image data every time a photographing opera- 
lion is performed, the remaining capacity of hard-disk 
device 11 may first be checked, the accumulated amount of 
image data stored in internal memory 6 may be checked at 
every subsequent photographing operation, and the subse- 
quent photographing operation may be prohibited when the 
accumulated amount equals the remaining capacity of hard- 
disk device 11. 

The determination of whether or not the remaining capac- 
ity of hard-disk device 11 has equaled "0*' may also be 
performed in the following manner. That is, when, for 
example, transferring image data to hard-disk device 11 
every time a photographing operation is performed, the 
number of picture frames corresponding to the storage 
capacity of hard-disk device 11 may be set in advance in a 
down-counter. The value of the down-counter may be dec- 
remented by one every time image data for one picture frame 
is transferred to hard-disk device 11, and it may be deter- 
mined that the remaining capacity of hard-disk device 11 has 
equaled "0** when the value of the down-counter has equaled 

FIG. 3 is a block diagram illustrating the schematic 
configuration of an electronic camera according to a second 
embodiment of the present invention. Since the configura- 
tion of the hardware of this electronic camera is substantially 
the same as that of the electronic camera of the first 
embodiment shown in FIG. 1, only components which are 
different from those shown in FIG. 1 will be briefly 
described. 

The configuration of the hardware of the electronic cam- 
era of the second embodiment only differs from that of the 
electronic camera of the first embodiment shown in FIG. 1 
in that LED's 14 and 15 are not provided. In the second 
embodiment, when image data stored in internal memory 6 
have reached a predetermined amount, hard-disk device 11 
is started, and image data of the predetermined amount (for 
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a predetermined number of picture frames) are transferred in 
a lump to hard-disk device ll. 

Next, a description will be provided of a photographing 
operation of the electronic camera of the second embodi- 
5 ment with reference to the flowchart of FIG. 4. 

System controller 9 first awaits a detection that switch 
SWl is switched on (step S21), performs a photometric 
operation when switch SWl has been switched on, and 
assumes a standby state of a photographing operation, in 
which, for example, the stop value and shutter speed are 
determined based on the result of the photometric operation 
(step S22). System controller 9 then determines whether or 
not switch SW2 is switched oh (step S23). If the result of the 
determination is negative, system controller 9 determines 
whether or not switch SWl is switched on (step S24). If the 
result of the determination in step S24 is affirmative, the 
process returns to step S23. If the result of the determination 
in step S24 is negative, the process returns to step S21. 

If the result of the determination in step S23 is affirmative, 
a photographing operation is executed. That is, the shutter is 
opened by the control of exposure controller 2, and image 
data obtained from the route of image pickup device 3, 
sample-and-hold circuit 4 and A/D converter 5 is first stored 
in internal memory 6 (step S25), 

Subsequently, system controller 9 determines whether or 
not hard-disk device 11 operates (step S26). If the result of 
the determination is affirmative, the process proceeds to step 
S31 (to be described later). If the result of the determination 
in step S26 is negative, system controller 9 determines 
whether or not the amount of image data stored in internal 
memory 6 has reached a predetermined amount (step S27). 
If the result of the determination is affirmative, hard-disk 
device 11 is started (step S28). At that time, system con- 
2^ troller 9 turns on LED 16 in order to indicate that hard-disk 
device 11 operates. The transfer of image data stored in 
internal memory 6 to hard-disk device 11 is started. After the 
completion of the transfer of all the image data, the opera- 
tion of hard-disk device 11 is stopped, and LED 16 is turned 
off (step S29). 

If the result of the determination in step S27 is negative, 
system controller 9 first confirms that switch SW2 is 
switched off (step S30), and then determines whether or not 
a predetermined time period has elapsed after the storage of 

45 image data in internal memory 6 (step S31). If the result of 
the determination is negative, the process returns to step 
S21. If the result of the determination is affirmative, that is, 
if the predetermined time period has elapsed in a state in 
which the amount of photographed image data does not 

50 reach the predetermined amount, the process proceeds to the 
above-described steps S28 and S29. That is, hard-disk 
device 11 is started, and the image data after the lapse of the 
predetermined time period in the state in which the amount 
of photographed image data , does not reach the predeter- 

55 mined amount are transferred to hard-disk device 11, 

As described above, by transferring image data after the 
lapse of the predetermined time period to hard-disk device 
11, it is possible to prevent the problem wherein electric 
power is turned off while iihage data remain in internal 

60 memory 6 without being transferred to hard-disk device 11, 
and the image data remairiing in the volatile internal 
memory 6 are erased without being recorded and stored in 
hard-disk device 11 by the tuming-off of the electric power. 
After stopping the operation of hard-disk device 11 in step 

65 S29, system controller 9 confirms that switch SW2 is 
switched off (step S32), and the process returns to step S21. 
As can be surmised from the processing from step S26 to 
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Step S29, it is possible to perform the subsequent photo- System coatroller 9 first determines and sets the kind 

graphing operation even while image data are transferred to (including the size), remaining capacity, transfer speed and 

hard-disk device 11. In such a case, image data photo- the like of the mounted external storage device lla (step 

graphed during the transfer operation are first stored in S51). Subsequently, system controller 9 awaits that switch 
internal memory 6, and are then immediately transferred to 5 SWl is switched on (step S52). When switch SWl has been 

hard-disk device 11. However, image data photographed switched on, system controller 9 performs a photometric 

during the transfer operation are transferred after the last operation, and assumes a standby slate of a photographing 

image data previously stored in internal memory 6 has been operation, in which, for example, the stop value and shutter 

transferred. speed are determined based on the result of the photometric 

As described above, in the present embodiment, when the lo operation (step S53). 

amount of image data first stored in internal memory 6 has System controller 9 then determines whether or not switch 

reached a predetermined amount, the stored image data are SW2 is switched on (step S54). If the result of the determi- 

transferred in a lump to hard -disk device 11. Hard-disk nation is negative, system controller 9 detennines whether 

device 11 is stopped except during the transfer operation. or not switch SWl is switched on (step S55). If the result of 
Hence, the number of starting and the time of driving 15 the determination in step S55 is affirmative, the process 

hardKlisk device 11 are reduced, causing a decrease in returns to step S54. If the result of the determination in step 

electric power consumption. S55 is negative, the process returns to step S52. 

In the above-described second embodiment, the amount If the result of the determination in step S54 is affirmative, 

of image data to be transferred in a lump (the above- system controller 9 determines whether or not the number of 

described predetermined amount) may be changed in accor- picmre frames to be photographed (not the number of 

dance with the size of hard-disk device 11. In such a case, picture frames of a continuous photographing operation) 

the amount of image data to be transferred in a lump may be preset by switch SW3 exceeds the number of image data 

increased as the size of hard-disk device 11 increases. which can be stored in internal memory 6 (step S56). If the 

A device other than a hard-disk device, such as a memory result of the determination is negative, a photographing 

card, a magnetic tape or the like, may also be used as the operation in an ultrahigh-speed continuous photographing 

external storage device. Also in this case, it is desirable to mode is executed (step 858), since internal memory 6 is not 

change the amount of image data to be transferred in a lump flUed up irrespective of the transfer speed to extemal storage 

in accordance with the kind of the external storage device. device lla even if image data; are stored in internal memory 

For example, the amount of image data may be reduced 6 at high speed. 

when a memory card is used, and may be increased when a On the other hand, if the result of the detennination in step 

magnetic tape is used. S56 is affirmative, system controller 9 determines whether 

FIG. 5 is a block diagram illustrating the schematic the ratio of the set number of picture frames to be photo- 
configuration of an electronic camera according to a third graphed to the storage capacity of external storage device 
embodiment of the present invention. Since the configura- lla is great, medium or small (step SSI). If the ratio is small, 
tion of the hardware of this electronic camera is substantially a photographing operation in a high-speed continuous pho- 
the same as that of the electronic camera of the first tographing mode is executed (step S59). If the ratio is 
embodiment shown in FIG. 1, only components which are medium, a photographing operation in a medium-speed 
different from those shown in FIG. 1 will be briefly continuous photographing mode is executed (step S60). If 
described. the ratio is great, a photographing operation in a low-speed 

The configuration of the hardware of the electronic cam- continuous photographing mode is executed (step S61). 

era of the third embodiment differs from that of the elec- In each of photographing operations in ultrahigh-speed, 

tronic camera of the first embodiment shown in FIG. 1 in high-speed, medium-speed and low-speed continuous pho- 

that LED 14 is not provided, and switch SW3 for setting the tographing modes in steps S58-S61, respectively, image 
number of picture frames to be photographed is newly 45 data from solid-state image pickup device 3 are obtained and 

provided. Hard-disk device or devices 11 of the first embodi- stored in internal memory 6, transfer of stored image data to 

ment shown in FIG. 1 is replaced by detachable external external storage device lla is started, and the subsequent 

storage device or devices lla, in consideration of a case of photographing operation is interrupted for a time period 

using a non-volatile external storage device, such as a which depends on the transfer speed of image data to 
memory card, a magnetic tape or the like in place of 50 external storage device lla and the storage capacity of 

hard -disk device 11. external storage device lla. In each of photographing opera- 

In the third embodiment, the speed (continuous- tions in high-speed, medium-speed and low-speed continu- 

photographing speed) of storing image data in internal ous photographing modes in steps S59--S61, respectively, 

memory 6 is caused to be slightly greater than the speed of the continuous photographing speed is caused to be more or 
transferring image data from internal memory 6 to external ss less higher than the transfer speed of image data to external 

storage device lla, so that the amount of image data within storage device lla, so that image data are gradually stored 

internal memory 6 gradually increases. When the amount of in internal memory 6. In such a case, when new image data 

image data within internal memory 6 is filled up, the have been stored while image data within internal memory 

subsequent photographing operation is prohibited. External 6 are transferred, the fact is memorized. After transferring all 
storage device lla is filled up when all the filled-up image 60 ^Id image data within internal memory 6, newly stored 

data within internal memory 6 have been tranferred to image data are transferred. That is, the subsequent image 

external storage device lla. In addition, an optimum con- data is transferred after transferring all image data for 

tinuous photographing speed is selected in accordance with respective picture frames without interrupting the transfer of 
the kind of external storage device lla. * image data for one frame. 

Next, a description will be provided of a photographing 65 As described above, by causing the continuous photo- 
operation of the electronic camera of the third embodiment graphing speed to be more or less greater than the transfer 
with reference to the flowchart of FIG. 6, speed of image data to extemal storage device lla, image 
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data are gradually stored in internal memory 6. The storage 
capacities of internal memory 6 and external storage device 
llfl are determined so that the remaining capacity of exter- 
nal storage device 11a equals the storage capacity of internal 
memory 6 when intemal memory 6 is filled up. 5 

Suppose, for example, that internal memory 6 can store 
image data for 10 picture frames and external storage device 
11a can store image data for 100 picture frames. Also 
suppose that the relationship between the transfer speed of 
image data to external storage device 11a and the storage 10 
speed (continuous photographing speed) of image data to 
internal memory 6 is set so that the subsequent image data 
is stored in internal memory 6 when 90% of image data for 
one picture frame has been tranferred to external storage 
device 11a. ^5 

In this case, the amount of image data within internal 
memory 6 increases by an amount corresponding to 10% of 
image data for one picture frame after completing the 
transfer of image data for one picture frame. That is, every 
time when the transfer of image data for ten picttire frames 
has been completed, the amount of image data within 
internal memory 6 increases by the amount of data for one 
picture frame. When the amount of image data within 
internal memory 6 has reached the critical amount corre- 
sponding to 10 picture frames, image data for 90 picture 
frames are stored in external storage device 11a, 
Accordingly, if the subsequent photographing operation is 
prohibited when the amount of image data within internal 
memory 6 has reached the critical amount corresponding to 
10 picture frames, and image data for 10 picture frames 
within internal memory 6 are transferred, image data for 100 
picture frames corresponding the critical amount are 
recorded and stored in external storage device 11a. 

In consideration of the foregoing description, after per- 
forming processing of one of steps S58-S61, system con- 
troller 9 determines whether or not the remaining amount of 
internal memory 6 equals "0**, that is, internal memory 6 has 
been filled up (step S62). If the result of the determination 
is negative, the process returns to step S54. If the result of 
the determination in step S62 is affirmative, LED 14 is 
turned on to wam the photographer of the prohibition of the 
subsequent photographing operation (step s63), and the 
process is terminated. 

As described above, in the present embodiment, the speed 45 
(continuous photographing speed) of storing image data in 
internal memory 6 is caused to be more or less higher than 
the speed of transferring image data from internal memory 
6 to external storage device lla, so that the amount of image 
data within internal memory 6 gradually increases. The 50 
subsequent photographing operation is prohibited after 
internal memory 6 has been filled up with image data, and 
external storage device 11a is filled up when aU of the image 
data within the fiUed-up internal memory 6 have been 
transferred. It is thereby possible to perform a continuous 55 
photographing operation at an appropriate continuous pho- 
tographing speed corresponding to the transfer speed of 
external storage device 11a, and to record and store all of 
photographed image data. 

As described above, in the electronic camera of the 60 
present embodiment, it is possible to securely record and 
store photographed image data. In addition, it is possible to 
reduce electric power consumption by efficiently transfer- 
ring image data temporarily stored in a volatile memory to 
a non-voIatUe memory. Furthermore, it is possible to per- 65 
form a continuous photographing operation at an appropriate 
continuous photographing speed without interrupting the 
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continuous photographing operation, and to record and store 
all of the photographed image data. 

The individual components shown in outline or desig- 
nated by blocks in the drawings are all weU-known in the 
image signal recording apparatus arts and their specific 
construction and operation are not critical to the operation or 
best mode for carrying out the invention. 

While the present invention has been described with 
respect to what is presently considered to be the preferred 
embodiments, it is to be understood that the invention is not 
limited to the disclosed embodiments. To the contrary, the 
present invention is intended to cover various modifications 
and equivalent arrangements included within the spirit and 
scope of the appended claims. The scope of the following 
claims is to be accorded the broadest interpretation so as to 
encompass all such modifications and equivalent structures 
and functions. 

What is claimed is: 

1. An image signal recording apparatus for recording 
image signals, said image signal recording apparatus com- 
prising: 

image pickup means for obtaining an image of an object, 
and for outputling an image signal corresponding to the 
obtained image; 

first memory means having a predetermined storage 
capacity for temporarily storing the image signal output 
from said image pickup means, and for outputting the 
temporarily stored image signal; 

second memory means for storing the image signal output 
from said first memory means; 

first detection means for detecting the amount of image 
signals stored in said first memory means; 

second detection means for detecting the storage capacity 
of image signals in said second memory means; and 

image-pickup -operation prohibition means for directly 
comparing the amount of image signals stored in said 
first memory means with the storage capacity of said 
second memory means, and for prohibiting the image- 
pickup operation of said image pickup means when the 
amount of image signals stored in said first memory 
means equals the storable capacity remaining in said 
second memory means as the result of a comparison 
between the detection results of said first and second 
detection means. 

2. An image signal recording apparatus according to claim 
1, wherein said second memory means is detachable with 
respect to said image signal recording apparatus and com- 
prises a plurality of memory devices of different kinds. 

3. An image signal recording apparatus according to claim 
1, wherein said second memory means is detachable with 
respect to said image signal recording apparatus and com- 
prises a plurality of hard-disk devices having different 
speeds of recording of the image signal. 

4. An image signal recording apparatus for receiving and 
recording image signals, said image signal recording appa- 
ratus comprising: 

first memory means having a predetermined storage 
capacity for receiving an image signal, for temporarily 
storing the image signal, and for outputting the tem- 
porarily stored image signal; 

second memory means for storing the image signal output 
from said first memory means; 

first detection means for detecting the amount of image 
signals stored in said first memory means; 

second detection means for; detecting the storage capacity 
of image signals in said second memory means; and 
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image-signal-storage prohibition means for directly com- 
paring the amount of image signals stored in said first 
memory means with the storage capacity of said second 
memory means, and for prohibiting a storing operation 
of the image signal in said first memory means when 5 
the amount of image signals stored in said first memory 
means equals the storable capacity remaining in said 
second memory means as the result of a comparison 
between the detection results of said first and second 
detection means. 

5. An image signal recording apparatus according to claim 
4, further comprising image pickup means for obtaining an 
image of an object, and for outputting an image signal 
corresponding to the obtained image to said first memory 
means. 

6. An image signal recording apparatus according to claim 
4, wherein said second memory means comprises a plurality 
of different kinds of memory devices which are detachable 
with respect to said image signal recording apparatus. 

7. An image signal recording apparatus according to claim ^ 
4, wherein said second memory means comprises a plurality 

of different kinds of hard-disk devices having different 
storage speeds for image signals, which devices are detach- 
able with respect to said image signal recording apparatus. 

8. An image signal recording apparatus for recording ^ 
image signals, said image signal recording apparatus com- 
prising: 

image pickup means for obtaining images of objects, and 
for sequentially and continuously outputting image 
signals corresponding to the obtained images in units of 3Q 
a picture frame; 

first memory means having a predetermined storage 
capacity for temporarily storing the image signals out- 
put from said image pickup means, and for outputting 
the temporarily stored image signals; 35 

second memory means for storing the image signals 
output from said first memory means; and 

control means for controlling the storing of the image 
signals in said first memory means and outputting the 
stored image signals therefrom, and for directly com- 40 
paring the amount of image signals stored in said first 
memory means with the storage capacity of said second 
memory means, and for prohibiting the image-pickup 
operation of said image pickup means when the amount 
of image signals stored in said first memory means 45 
equals a storable capacity remaining in said second 
memory means. 

9. An image signal recording apparatus according to claim 
8, wherein said second memory means is detachable with 
respect to said image signal recording apparatus and com- 50 
prises a plurality of memory devices of different kinds, and 
wherein said control means is arranged so as to change a 
speed of the continuous image pickup operation and a speed 

of storage of the image signals in said first memory means 
in accordance with the kind of memory device selected from 55 
said plurality of memory devices and mounted on said image 
signal recording apparatus. 

10. An image signal recording apparatus according to 
claim 8, wherein said second memory means is detachable 
with respect to said image signal recording apparatus and 60 
comprises a plurality of hard-disk devices having different 
speeds of recording of the image signal, and wherein said 
control means is arranged so as to change a speed of the 
continuous image pickup operation and a speed of storage of 
the image signals in said first memory means in accordance 65 
with the kind of hard-disk device selected and mounted on 
said image signal recording apparatus. 
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11. An image signal recording apparatus for recording 
image data such that the image data is first temporarily 
stored in a volatile memory and then transferred to a 
non-volatile memory, said apparatus comprising: 

first detection means for determining whether the remain- 
ing capacity in said volatile memory has reached a 
predetermined amount; 

second detection means for detecting the stored capacity 
of image signals in the lion-volatile memory; 

comparing means for directly comparing the amount of 
image signals stored in said volatile memory with the 
storage capacity of the non-volatile memory; and 

notifying means for notifying a user that the non-volatile 
memory cannot further record image data if said first 
detection means determiries that the remaining capacity 
of said volatile memory has reached the predetermined 
amount. 

12. Apparatus according to claim 11, wherein said second 
detection means determine whether the remaining capacity 
of said non-volatile memory has become equal to or less 
than the storage capacity of said volatile memory, and 
wherein said notifying means notifies the user that said 
non-volatUe memory cannot store further image data if said 
second detection means determines that the remaining 
capacity of the non-volatile memory has become equal to or 
less than the storage capacity of said volatile memory or if 
said first detection means determines that the remaining 
capacity of said volatile memory has reached said predeter- 
mined amount. 

13. Apparatus according to claim 11, further comprising: 
image pickup means having a photoelectric conversion 

device for generating image data by photoelectric 
conversion, and for outputting the resultant image data; 
and 

control means for interrupting a photographing operation 
of said image pickup means if said first detection means 
determines that the remaining capacity of said volatile 
memory has reached said predetermined amount. 

14. Apparatus according to claim 13, wherein said second 
detection means determines whether the remaining capacity 
of said non-volatile memory has become equal to or less 
than the storage capacity of said volatile memory, and 
wherein said notifying means notifies the user that said 
non-volatile memory cannot store further image data if said 
second detection means determines that the remaining 
capacity of said non-volatUe paemory has been equal to or 
less than the storage capacity of said volatile memory or if 
said first detection means determines that the remaining 
capacity of said volatile memory has reached said predeter- 
mined amount, and wherein said control means interrupts 
the photographing operation of the image pickup means if 
said second detection means determines that the remaining 
capacity of said non-volatile memory has become equal to or 
less than the storage capacity of said volatile memory or that 
the remaining capacity of said volatile memory has reached 
said predetermined amount, : 

15. Apparatus according to claim 11, wherein said non- 
volatile memory comprises a plurality of different types of 
memory devices which are detachable from said image 
signal recording apparatus. 

16. Apparatus according to claim 11, wherein said non- 
volatile memory comprises a plurality of different types of 
hard-disk devices which are different in image data writing 
speed and which are detachable from said image signal 
recording apparatus. 

17. An image signal recording apparatus for recording 
image data such that the iniage data is first temporarily 
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Stored in a volatile memory and then transferred to a 
non-volatile memory, said apparatus comprising: 

first detection means for determining whether the accu- 
mulated amount of image data temporarily stored in 
said volatile memory has reached a predetermined ^ 
value; 

second detection means for detecting the stored capacity 
of image signals in the non-volatile memory; 

comparing means for directly comparing the amount of 
image signals stored in said volatile memory with the 
storage capacity of the non-volatile memory; and 

notifying means for notifying a user that said non-volatile 
memory cannot store further image data if said first 
detection means determines that the accumulated 
amount of image data temporarily stored in said vola- 
tile memory has reached said predetermined value. 

18. Apparatus according to claim 17, wherein said second 
detection means determines whether the remaining capacity 
of said non- volatile memory has become equal to or less 
than the storage capacity of said volatile memory, and 
wherein said notifying means notifies the user that said 
non-volatile memory cannot store further image data if said 
second detection means determines that the remaining 
capacity of said non-volatile memory has become equal to or 25 
less than the storage capacity of said volatile memory or if 
said first detection means determines that the accumulated 
amount of image data temporarily stored in said volatile 
memory has reached said predetermined value. 

19. Apparatus according to claim 17, further comprising: 3Q 
image pickup means comprising a photoelectric conver- 
sion device for converting a received optical image and 
outputtiag image data; and 

control means for interrupting a photographing operation 
of said image pickup means if said first detection means 35 
determines that the accumulated amoimt of image data 
temporarily stored in said volatile memory bas reached 
said predetermined value. 

20. Apparatus according to claim 19, wherein said second 
detection means determines whether the remaining capacity 40 
of said non-volatile memory has become equal to or less 
than the storage capacity of said volatUe memory, and 
wherein said notifying means notifies the user that the 
non-volatile memory cannot store further image data if said 
second detection means determines that the remaining 45 
capacity of said non-volatile memory has become equal to or 
less than the storage capacity of said volatile memory or if 
said first detection means determines that the accumulated 
amount of image data stored in said volatile memory has 
reached said predetermined values and wherein said control 50 
means interrupts the photographing operation of said image 
pickup means if said second detection means determines that 
the remaining capacity of said non-volatile memory has 
become equal to or less than the storage capacity of said 
volatile memory or if said first detection means determines ss 
that the accumulated amount of image data temporarily 
stored in said volatile memory has reached said predeter- 
mined value. 

21. Apparatus according to claim 17, wherein said non- 
volatile memory comprises a plurality of different types of 60 
memory devices which are detachable from said image 
signal recording apparatus. 

22. Apparatus according to claim 17, wherein said non- 
volatile memory comprises a plurality of different types of 
hard-disk devices which are different in image data writing 65 
speed and which are detachable fi"am said image signal 
recording apparatus. 
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23. An image signal recording apparatus for recording 
image data such that the image data is first temporarily 
stored in a volatile memory and then transferred to a 
non-volatile memory, said apparatus comprising: 

first detection means for determining whether the remain- 
ing capacity of said volatile memory has reached a 
predetermined amount; 
second detection means for detecting the stored capacity 

of image signals in the non-volatile memory; 
comparing means for directly comparing the amount of 
image signals stored in said volatile memory with the 
storage capacity of the non-volatile memory; and 
control means for disabling the operation of writing image 
data into said non-volatile memory if said first detec- 
tion means determines that the remaining capacity of 
said volatile memory has reached said predetermined 
amotmt. 

24. Apparatus according to claim 23, wherein said second 
detection means determines whether the remaining capacity 
of said non-volatile memory has become equal to or less 
than the storage capacity of said volatile memory, and 
wherein said control means disables the operation of writing 
image data into said volatile memory if said second detec- 
tion means determines that the remaining capacity of said 
non-volatile memory has become equal to or less than the 
storage capacity of said volatile memory or if said first 
detection means determines that the remaining capacity of 
said volatile memory has reached said predetermined 
amount. 

25. Apparatus according to claim 23, wherein said image 
signal recording apparatus further comprises image pickup 
means, including a photoelectric conversion device, for 
converting an optical image into resultant image data, and 
wherein said control means interrupts the photographing 
operation of said image pickup means if said first detection 
means determines that the remaining capacity of said vola- 
tile memory has reached said predetermined amount. 

26. Apparatus according to claim 25, wherein said second 
detection means determines whether the remaining capacity 
of said non-volatile memory has become equal to or less 
than the storage capacity of said volatile memory, and 
wherein said control means disables the photographing 
operation of said image pickup means and notifies the user 
that the photographing and recording operation has been 
disabled if said second detection means determines that the 
remaining capacity of said non-volatile memory has become 
equal to or less than the storage capacity of said volatile 
memory or if said first detection means determines that the 
remaining capacity of said volatile memory has reached said 
predetermined amount. 

27. Apparatus according to claim 23, wherein said non- 
volatile memory comprises a plurality of different types of 
memory devices which are detachable from said image 
signal recording apparatus. 

28. Apparatus according to claim 23, wherein said non- 
volatile memory comprises a plurality of different types of 
hard-disk devices which are different in image data writing 
speed and which are detachable from said image signal 
recording apparatus. 

29. An image signal recording apparatus for recording 
image data such that the image data is first temporarily 
recorded in a volatile memory, and then transferred to a 
non-volatile memory, said apparatus comprising: 

first detection means for determining whether the accu- 
mulated amount of image data temporarily stored in 
said volatile memory has reached a predetermined 
value; 
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second detection means for detecting the stored capacity 36. Apparatus according to claim 35, wherein said second 

of image signals in the non-volatile memory; detection means detects the remaining capacity of said 

comparing means for direcdy comparing the amount of non-volatile memory, and wherein said notifying means 

image signals stored in said volatile memory with the l^tmcs the user that said non-volatile memory cannot store 

storage capacity of the non-volatile memory; and 5 .^"^^Sf 'J} accordance with the result of the 

.1 . J- Li *u r • comparison between the reraaming capacity of said volatile 

control means to disable the operation of wntmg image remaining capacity of said non-volatHc 

data into said non-volatile memory if said first detec- memory as detected by said second detection means, 

tion means determines that the accumulated amount of 37 _ Apparatus according to claim 35, further comprising: 

image data temporarily stored in said volatile memory image pickup means, hating a photoelectric conversion 

has reached said predetermined value. 10 device, for receiving an optical image and converting it 

30. Apparatus according to claim 29, wherein said second into image data; and 

detection means determines whether the remaining capacity control means for interrupting the photographing opera- 

of said non-volatile memory has become equal to or less of g^id image piclaip means if the remaining 

than the storage capacity of said volatile memory, and capacity of said volatile memory detected by said first 

wherein said control means disables the operation of writing ^5 detection means has reached said predetermined 

image data into said volatile memory if said second detec- amount. 

tion means detenmines that the remaining capacity of said 35 Apparatus according to claim 37, wherein said second 

non-volatile memory has become equal to or less than the detection means detects the remaining capacity of said 

storage capacity of said volatile memory or if said first noQ-volatile memory, and wherein said notifying means is 

detection means determines that the accumulated amount of arranged to notify the user that said non-volatile memory 

image data temporarily stored in said volatile memory has cannot store further image data, in accordance with the result 

reached said predetermined value. of the comparison between the remaining capacity of said 

31. Apparatus according to claim 29, therein said image volatile memory and the remaining capacity of said non- 
signal recording apparatus further comprises image pickup volatile memory as detected by said second detection means, 
means, including a photoelectric conversion device, for and wherein said control means interrupts the photographing 
converting an optical image into resultant image data, and 25 operation of said image pickup means, in accordance with 
wherein the control means interrupts the photographing the result of the comparison between the remaining capadly 
operation of said image pickup means if said first detection of said vo Utile memory and the remaming capacity of said 
means determines that the accumulated amount of image non-volatile memory as detected by said second detection 
data temporarily stored in said volatile memory has reached 1 • » 

said predetermified value. 30 39; Apparatus according to claim 35, whcrcm said non- 
32 Apparatus according to claim 31, wherein said second v^^^^^^ °\^°iory composes a plurality of different types of 
detection means determines whether the remaining capacity memory devices which are detachable from said unage 
of said non-volatile memory has become equal to or less ^'^^^ recording apparatus. / ^ . ^ . 
than the storage capacity of said volatile memory, and 40. Apparatus according to clama 35, wherem said non- 
wherein said control means disables the photographing 35 volatile memory composes ajte^^ 
operation of said image pickup means and notifies the user hard-disk devices which are different in unage data writing 
that the photographing and recording operation has become speed and which are detachable from said unage signal 
disabled if said second detection means determines that the recording apparatus. 

remaining capacity of said non-volatile memory has become . ^l. An unage signal recordmg apparatus for recording 

equal to or less than the storage capacity of said volatile ^^^^ ^^ta such that the image data is first temporarily 

memory or if said first detection means determines that the stored m -a volatile memory and then transferred to a 

accumulated amount oQ image data temporarily stored in non-volatile memory, said apparatus compnsing: 

said volatHc memory has reached said predetermined value. first detection means for detecting the accumulated 

33. Apparatus according to claim 29, wherein said non- amount of image data temporarily stored in said vola- 
volatile memory comprises a plurality of different types of tile memory; 

memory devices which are detachable from said image 45 second detection means for detecting the stored capacity 

signal recording apparatus. of image signals in the non-volatile memory; 

34. Apparatus according to claim 29, wherein said non- comparing means for directly comparing the amount of 

volatUe memory comprises a plurality of different types of jj^age signals stored in said volatile memory with the 

hard-disk devices which are different in image data writing capacity of the non-volatile memory; and 

speed and which are detachable from said image signal 50 ^ r • *l * j 1 *-i 

a^i^i^u auu wiii^u 6 & :»u no tifymg means for notifying a user that said non- volatile 

TQCOT ing appara s. memory cannot store further image data if the accu- 

35. An image signal recording apparatus for recording . ^ ^ . , j.* i * j- 
image data such that the image data is first temporarily "^"^^^^^^ ^^^^ °f data temporanly stored m 
Stored in a volatile memory and then transferred to a said volatile memory, as detected by said first detection 
non-volatHe memory, said apparatus comprising: „ means, has reached a predetermmed value. 

first detection means for detecting the remaining capacity ^ Apparatus a^rding to claim 41, wherein said second 

in said volatile memory; detecUon means detects the remammg capacity of said 

non-volatile memory, and wherem said notifying means 

second detecUon means for detecUng the stored capacity ^^^^^^ ^^^^ ^^^^/^^^ non-volatile memory cannot store 

of unage signals m the non-volatile memory; ^^^^^j. ^^^^ ^^^^^ accordance with the result of the 

comparing means for directly comparing the amount of eo comparison between the accumulated amount of image data 
image signals stored in said volatile memory with the temporarily stored in said volatile memory and the remain- 
storage capacity of the non-volatile memory; and ing capacity of said non-volatile memory as detected by said 

notifying means for notifying a user that said non-volatile second detection means, 

memory cannot store further image data if the remain- 43. Apparatus according to claim 41, further comprising: 

ing capacity of said volatile memory detected by said 65 image pickup means, having a photoelectric conversion 

first detection means has reached a predetermined device, for converting a received optical image into 

amount. resultant image data; and 
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control means for interrupting the photographing opera- 
tion of said image pickup means if the accumulated 
amount of image data temporarily stored in said vola- 
tile memory detected by said first detection means has 
reached said predetermined value. 

44. Apparatus according to claim 43, wherein said second 
detection means detects the remaining capacity of said 
no n- volatile memory, and wherein said notifying means 
notifies the user that said non-volatile memory cannot store 
further image data, in accordance with the result of the 
comparison between the accumulated amount of image data 
temporarily stored in said volatile memory and the remain- 
ing capacity of said non-volatile memory as detected by said 
second detection means, and wherein said control means 
interrupts the photographing operation of said image pickup 
means, in accordance with the result of the comparison 
between the accumulated amount of image data temporarily 
stored in said volatile memory and the remaining capacity of 
said non-volatile memory as detected by said second detec- 
tion means. 

45. Apparatus according to claim 41, wherein said non- 
volatile memory comprises a plurality of different types of 
memory devices which are detachable from said image 
signal recording apparatus, 

-46. Apparatus according to claim 41, wherein said non- 
volatile memory comprises a plurality of different types of 
hard-disk devices which are different in image data writing 
speed and which are detachable from said image signal 
recording apparatus. 

47. An image signal recording apparatus for recording 
image data such that the image data is first temporarily 
stored in a volatile memory and then transferred to a 
no n- volatile memory, said apparatus comprising: 

first detection means for detecting the remaining capacity 
of said volatile memory; 

second detection means for detecting the stored capacity 
of image signals in the non-volatile memory; 

comparing means for directly comparing the amount of 
image signals stored in said volatile memory with the 
storage capacity of the non-volatile memory; and 

control means for disabling the operation of writing image 
data into said non-volatile memory if the remaining 
capacity of said volatile memory, as detected by said 
first detection means, has reached said predetermined 
amount. 

48. Apparatus according to claim 47, wherein said second 
detection means detects the remaining capacity of said 
non- volatile memory, and wherein said control means dis- 
ables the operation of writing image data into said volatile 
memory, in accordance with the result of the comparison 
between the remaining capacity of said volatile memory and 
the remaining capacity of said non-volatile memory as 
detected by said second detection means. 

49. Apparatus according to claim 47, wherein said image 
signal recording apparatus further comprises image pickup 
means, including a photoelectric conversion device, for 
receiving an optical image and converting it to resultant 
image data, and wherein said control means interrupts the 
photographing operation of said image pickup means if the 
remaining capacity in said volatile memory, as detected by 
said first detection means, has reached said predetermined 
amotmt. 

50. Apparatus according to claim 49, wherein said second 
detection means detects the remaining capacity of said 
non-volatile memory, and wherein said control means inter- 
rupts the photographing operation of said image pickup 
means and notifies the user that the photographing and 
recording operation has become disabled, in accordance 
with the result of the comparison between the remaining 
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capacity of said volatile memory and the remaining capacity 
of said non-volatile memory as detected by said second 
detection means. 

51. Apparatus according to claim 47, wherein said non- 
5 volatile memory comprises a plurality of different types of 

memory devices which are :detachable from said image 
signal recording apparatus. 

52. Apparatus according to claim 47, wherein said non- 
volatile memory comprises a plurality of different types of 

10 hard-disk devices which are different in image data writing 
speed and which are detachable from said image signal 
recording apparatus. 

53. An image signal recording apparatus for recording 
image data such that the image data is first temporarily 

15 stored in a volatile memory and then transferred to a 
non-volatile memory, said apparatus comprising: 

first detection means for detecting the accumulated 
amount of image data teinporarily stored in said vola- 
tile memory; 

20 

second detection means for detecting the stored capacity 
of image signals in the non-volatile memory; 

comparing means for directly comparing the amount of 
image signals stored in said volatile memory with the 
2^ storage capacity of the non-volatile memory; and 

control means for disabling the operation of writing image 
data into said non-volatile memory if the accimiulated 
amount of image data temporarily stored in said vola- 
tile memory, as detected. by said first detection means, 
30 has reached said predetermined value. 

54. Apparatus according to claim 53, wherein said second 
detection means detects the remaining capacity of said 
non-volatile memory, and wherein said control means dis- 
ables the operation of writing image data in said volatile 

35 memory, in accordance with the result of the comparison 
between the accumulated amount of image data temporarily 
stored in said volatile memory and the remaining capacity of 
said non-volatile memory as detected by said second detec- 
tion means. 

55. Apparatus according to claim 53, wherein said image 
^° signal recording apparatus further comprises image pickup 

means having a photoelectric conversion device, for con- 
verting a received optical image into resultant image data, 
and wherein said control means interrupts the photographing 
operation of said image pickup apparatus if said the accu- 
45 mulated amount of image data temporarily stored in said 
volatile memory, as detected by said first detection means, 
has reached said predetermined value. 

56. Apparatus according to claim 55, wherein said second 
detection means detects the remaining capacity of said 

50 non-volatile memory, and wherein said control means dis- 
ables the photographing operation of said image pickup 
means and notifies the user that the photographing and 
recording operation has become disabled, in accordance 
with the result of the comparison between the accumulated 

5^ amount of image data temporarily stored in said volatile 
memory and the remaining capacity of said non-volatile 
memory as detected by said second detection means. 

57. Apparatus according to claim 53, wherein said non- 
volatile memory comprises a plurality of different types of 
memory devices which are detachable from said image 
signal recording apparatus. 

58. Apparatus according to claim 53, wherein said non- 
volatile memory comprises a^plurality of different types of 
hard-disk devices which arc different in image data writing 
speed and which are detachable from said image signal 

65 recording apparatus. 

4> >i> « >l> 4 



09/30/2004, EAST version: 1.4.1 



UNITED STATES PATENT AND TRADEMARK OFHCE 



CERTIFICATE OF CORRECTION 



PATENT NO. 



5,852,467 



DATED 



December 22, 1999 



INVENTOR(S) 



HIROYUKI OGINO 



Page 1 of 2 



It is certified that error appears in the above-identified patent and that said Leners Patent is hereby 
corrected as shown below: 



COLUMN 1 . 

Line 6, insert --This patent issued on a continued 
prosecution application filed under 37 C.F.R, 1.53(d) and 
is subject to the twenty year patent term provisions of 
35 U.S. C. 154(a)(2)--; and 

Line 7, "08,465,570** should read --08/465,570--,: 
COLUMN 3 , 

Line 64, "order warn" should read --order to warn--, 
COLUMN 7 , 

Line 61, "tranferred" should read --transferred—. 
COLUMN 9 . 

Line 14, "transferred" should read --forward--; \ 
Line 20, "when" should be deleted; and 
Line 32, "the" should read --to the--v 

COLUMN 12 

Line 18, "determine" should read --determines--, 



09/30/2004, EAST Version: 1.4.1 



UNITED STATE S PATENT AND TRADEMARK OFRCE 

CERTIFICATE OF CORRECTION 



PATENT NO. 



5,852,467 



DATED 



December 22, 1999 



INVENTOR(S) 



HIROYUKI OGINO 



Page 2 of 2 



It is certified that error appears in the above-identified patent and that said Letters Patent is liereby 
corrected as shown below: 



COLUMN 13 . 

Line 31, "bas" should read --has--; and 
Line 50, "values" should read --value,--, 

COLUMN 15 . 

Line 22, "therein" should read --wherein--; and 
Line 41, "off" should read --of--. 

COLUMN 16 . 

Line 9, "hating" should read --having--. 
COLUMN 18 . 

Line 44, "said the" should read --said--. 



Signed and Sealed this 
Fifth Day of October, 1999 



Auest: 




Q. TODD DICKINSON 



Atresting Officer 



Acting Commissioner of Pat en is and Trademarks 



09/30/2004, EAST Version: 1.4.1 



